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Foreword 
W e continue to strive for exceptional  performance  in  all  areas  of our business,  delivering a high level 
of capital efficiency with continuous improvement in  our safety and  envirom mental performance.  W ithin 
BP  Exploration there has  long been the recognition that our performance  is integrally related to the 
performance of  the many supply chains which support our activity.  BPX was  one of the pioneers of 
the alliance concept  in line with the CRINE  initiative and  continues to explore and  promote the 
development of relationships and  practices which  improve performance through the supply chain. The 
tools within this handbook can  make a difference, but a step  change  requires adoption of best practice 
by all, not just the enthusiastic few. 
Mike  Summers 
Engineering Manager 
BP  Exploration 
Wytch Farm 
Contracting  is  as  demanding as  it  is satisfying as  each project contains something surprising and  new.  In 
this sense we are  used to change  but, as  I hope you will  see from this handbook, a large part of what 
we do is repeatable and  can be viewed in terms of processes.  Our job, along with the rest of  the 
construction industry,  is to develop systems and processes  so that they match the client's needs  now 
and  in the future.  If we do not continually change we will  surely be  left behind. 
Mike  Reed 
Director 
Trant Engineering Ltd. 
The designer has to help the client to develop the brief. The contractor and suppliers have to help the 
designer with their details and the client has to help both designer and contractor with knowledge of 
the existing site conditions and with firm decisions.  Close co- operation and the timely supply of 
information will  lead to an  improved construction process and  benefit all  parties. 
Jim Gill 
Design Consultant 
R J.  Watkinson  and  Partners 
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Potential Improvements Due to IT Implementation 
--
System  Manual  Automated 
Production of daily  labour returns  Labour intensive, repeated  Input information from 
copying from foreman's  foreman's diary to 
diary to site diary to  database once per day 
day-work sheet once per day 
Daily plant returns  Labour intensive; as above  As  above 
Daily labour allocation  Weekly allocation sheet  Input information from 
amended daily for all  jobs;  allocation sheet -
information collated onto  quicker, easier to 
daily returns for all  jobs  change 
Production of weekly labour  Labour intensive; copying  Automatic and rapid 
returns  from site diary to weekly  production of sheets. 
return sheet  Automatic, error free 
cost calculations 
Production of weekly plant returns  Labour intensive copying  As above 
as  above 
Production of weekly materials  Materials list must be  List of materials for that 
returns  searched for record of  location produced 
material by location;  automatically; unit price 
unit price unknown at  unknown at time of 
time of completion  completion. Time 
consuming manual sorting is 
eliminated 
Production of weekly day-works  List of jobs must be revised  Information already present; 
progress sheets  from previous week; hours  output by report no sorting 
worked collated; remaining  of information; visual  check 
hours left calculated  to see jobs before output 
Materials Received  Materials delivery tickets  Materials delivery tickets 
collated; location of usage  collated; details transferred 
recorded  to system; location and 
contract type recorded. 
Flexible reporting output 
(MIS) 
Materials Received  GRN manually re-indexed  Automatically collated -
by supplier; no new  fast and accurate 
information recorded 
Reporting system  Flexible  reporting but  Moderately flexible 
extremely labour intensive  reporting; very fast 
production of information; 
common reports can be 
attached to 'buttons' and 
produced immediately. 
Client changes quick to 
adopt. Common reporting 
facility 
I ~ ...... 
5.  Renovation projects that now take four days when in the past they used to take two to three 
weeks. That is a dramatic 60-75% reduction in lead times. The shorter completion times meant 
less disruption for the client so that tenants rents were only temporalily reduced. 
(Skanska,  1993) 
6.  The reduction in lead time for a road rebuilding project from  I  3 to 9 weeks meant less disruption 
fO/" traffic and cost savings for the public agency client through I-educed traffic re-routing and 
control measures. 
(Skanska,  1993) 
7.  Completion of a design-construct dam project two years ahead of schedule. 30% of the 
construction costs were recouped due to the generation of electlicity during those two year:;. 
(Skanska,  1993) 
It  is  clear from the above examples that in  the right circumstances the practice of targeting TCT 
reduction can generate a considerable pay-off within the construction sector. How much  is  a question 
still to be answered. For example,  in the case of a USA  house builder, a healthy increase in  market 
share fo llowed a reduction in lead time from  26 to 4 weeks coupled with wider customer choice. This 
is  due,  in  part, to a BSE programme being aimed at providing a 'one-stop' service to prospective clients. 
The consequence is that customised new houses may  be delivel-ed  in  a time-frame directly competitive 
with second-hand house acquisition times. 
These examples also  highlight that the best managed projects were completed in  half the TCT typical 
for that type of project. In contrast the worst managed projects needed a TCT of twice the average. 
Also the best perfolmers were consistently good, but the worst perfolmers were consistently poor. 
The difference between them can be explained via differences in the applicatiom  of  the BSE  principles. 
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The Toolkit in  Use:  Gantt Charts 
Gantt Chart 
Gantt charts are named after their originator, the American industrial engineer, Henry Gantt 
(1861-1919). These charts have been in  widespread use for considerable time and they 
continue to be a very valuable planning aid.  Not only are these charts easy to construct and 
interpret, but they are readily adaptable to a great variety of tasks. 
In  this handbook Gantt charts are used as  a tool to aid  time compression of individual tasks 
within a particular project. The example given  has been produced using project planning 
software, but it is  equally viable to use a hand drawn Gantt chart. Using a Gantt chart in  this 
manner can produce significant time compression in  construction projects. As  a project post-
mortem tool they help focus on the difference between planned and actual activity duration and 
permit investigation of the best that can be achieved. 
One way of assessing where an organisation can save time and improve profits is to perfonm a post-
mortem on a recently completed project. The general idea is that a shorter construction time leads to 
lower costs and  increased profits. An example of this fo llows for a project undertaken by Trant 
Engineering Ltd that was, technically, a straightforward civil engineering job.  It  involved the construction 
of concrete bases foundations and drainage as well  as the management of the construction of the 
building frame.  Examples oftime barriers in  this project were incon'ect set-up infolmation, late design 
infonmation, site politics and a sub contractor delay. 
The job progressed from January through to April  when Phase I was regarded as complete. 
A re-planning exercise then took place to see how the work might have been perfonmed within  a 
sholier time scale by asking the people managing the job on site how it might have been done better 
with hindsight.  It was then possible to draught a new Gantt chart as  shown opposite. 
In this case, given good infonmation flow from the entire supply chain then the time on site for Phase I 
could have been halved. Such action  could have easily doubled the profit from this job. t.._  ,,..  ~  ....  _  c"'- ..  ,...  -
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The Toolkit in Use: Pareto Analysis 
This is a simple  method for identifying what actions are likely to generate best results for impacting the 
bottom line.  It  requires that the effects be ranked in order of their contribution to the loss in 
performance being investigated. Typically,  it  is  found that 80% of the total loss  is  due to only 20% of 
the causes (the 'Pareto Law'). This generates a relatively short action  list in  anticipation of considerable 
increase in  performance. 
Supplier AssesslTlen1: 
Assessing suppliers is  a continuous process within  supply chain  management. The idea is  not just 
obtaining the lowest price but the best mix of p,-ice,  quality, delivery flexibility,  delivery accuracy, 
financial  terms and so on. Such assessment is  important for construction SMEs  and should be seen as a 
key enabler for better competitive advantage through management of the supply chain. 
Suppliers may be assessed in terms of how well  they perform over an extended period of time. Just as 
a client would  monitor a contractor so should  a contractor adequately monitor its supply base. An 
important element of supply chain management is to ensure that the linkages between suppliers and 
contractors and contractors and client are as  seamless as possible. Thus, failure on the part of a 
supplier not to adequately meet standards set by a contractor could  have detrimental effects on client 
satisfaction. 
There is therefore a need to recognise that the total cost of purchased goods goes well  beyond the 
purchase price.  Late or defective goods can create significant delays impacting the end date, cost of 
doing the job and possibly the final  quality. 
One typical example was a supplier issuing an  inaccurate invoice. The resultant failure by  the 
supplier to correct this resulted in  Trant being on stop with a total bill  for £200. The resultant 
wasted costs for disruption to a worker was calculated at £ I 15.51 . 
In  any year Trant will pick up on suppliers inadvertently over-charging by  2 to 3%.  This may 
not sound significant, but on a bought ledger of £6m this is  up to £ 180,000. This type of 
supplier inefficiency does impact on you as a customer and can be easily monitored. 
As  an example of a supplier assessment, an  analysis of invoices was undertaken within TEL using data 
eas ily obtained from an  accounts database. The top 50 suppliers are listed  in  terms of frequency of 
invoice. The total number of invoices is  indicated along the x-axis  and the number of invoice etTors 
plotted on the y-axis. :1 
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Another element  in analysing suppliers  is the number of suppliers supplying the same matelial. Unless 
geographically difficult a single invoice for a category of material  is  both realisable and desirable. This 
does not eliminate the element of competition as  other supplier prices can  be spot checked at any 
time. 
To summarise the supplier analysis,  a smaller construction company may not have the resoul-ces to 
build  supplier networks but the accounts database  can  be  a valuable store of infolmation. The result of 
invoice  analysis has  shown that: 
•  The supply base  should be kept to a reasonable size 
•  A  large  number of invoices and  invoice errors creates direct overhead burdens and  indirect site 
problems 
•  Suppliers may inadvertently try to overcharge and,  in  some cases, these are then passed  on to the 
client - BUT are clients happy to bear this cost?  Normally,  in the  case  of I-e-measured contracts, this 
simply reduces  profits. 
Conclusions 
Over recent years there has  been a growing awareness that the construction industry's record for 
costs,  schedule times, quality and  safety is unacceptable and  needs to significantly improve. This is 
recognised, not only for the UK,  but  also for Europe and  America.  As a result,  considerable 
Government funds have  been committed to research  projects in order to ameliorate this situation. 
This  handbook is the result of one such  project funded by the Engineering and  Physical Sciences 
Research  Council. 
It  is  estimated that, on average,  in the UK 30% of project costs accrue as  a result of failure to develop 
and  manage an  integrated supply chain. The same failure of  the supply chain  also  has a significant 
negative impact on quality, schedule and  safety.  In addition, as  a result of  the quest for short term 
profits by the use of  claims, the legal profession, specialising in  construction litigation, are benefiting at 
the expense  of construction profits and to the detriment of  the client. 
The tools adapted for construction and  described in this handbook have been shown to provide 
benefits far in  excess of  the effort required to implement them. Each tool is  stand  alone and  it is not 
necessary to utilise all tools simultaneously. It  is,  however, of vital importance to start with a 'big picture 
view' and work down to the more detailed operations. For this reason  a good starting point is the use 
of process modelling to develop a clear picture of all the processes undertaken by the organisation. 
This can then be followed by a mOI-e  detailed analysis of each of  the processes idej;1tified. The detailed analysis  of each  process can be  undertaken using the tools described in this  handbook as 
follows: 
Is the process  necessary? 
Does the process contain non value adding activities? 
Can the process duration be shortened? 
Can the process be re-engineered to eliminate waste? 
It  is  not necessary to use  all  of  the tools to canry out this  analysis.  It is the choice of  the individual  as to 
which tools are most suitable for which  processes within  a particular organisation. 
This handbook helps provide the construction industry with the means to make  a step change  by 
focusing on customer satisfaction and changing from a functionally based  industry to a process based 
industry leading to improved quality, higher profit margins and shorter lead times. 
The  Research Partners 
Trant Engineering Ltd 
Trant Engineering Ltd.  (TEL)  are part of  the Trant Group of Companies,  based  neal- Southampton. TEL 
was fonrned  in the early eighties to specialise  in  building,  civil  and maintenance  contracting within the 
Petrochemical sector. Their clients now include th_ e major petrochem companies along with 
phanrnaceutical  and  other proccess  industries with bases  in  South Wales, Dorset and Hampshire. The 
Company has  grown significantly in the last  eight years with a cunrent tumover of approximately £ I 0 
million. Quality, safety and  environmental  management by direct employees,  indirect suppliers  and 
sub-contractors is crucial within the environments in  which  they work. 
The Business Engineering Group 
The Business  Engineering Group has just one key aim - To support Business  in  it's strive for increased 
efficiency and  profits. It's key research  objective  is to develop new management technologies and 
support 'tools'  for the construction and manufacturing industries based  on a I-igorous and sound 
understanding of  the logic ul'1derlying the business  problem. 
The Business Engineering Group was established in October 1994 following discussions with industry that 
highlighted their requirements fOI- practical support in all the areas of business  management. It is the 
culmination of  a broad based  research  agenda that has  its roots in the construction industry but has 
recognised the infiuence and  developments in the broader sphere of management and  other industrial 
sectors. It works actively with other Departments across the whole University. The primary activity of  the 
Group is to canry out high  quality research  and  consultancy working in close partnership with industry. 
The Group is  enthusiastic in extending the knowledge and  understanding of Business  Engineering by the 
provision of  teaching and  short courses at professional, postgraduate and  undergraduate level. 
I 8  I  . 
Typically the Group comprises 2 academic staff supported by Research  Fellows, Research  Assistants 
and  is  supervising,  at present four post graduate research students. A  new lecturer in  'Business Process 
Re-engineering and  Agile Manufacturing' was appointed to the Business Engineering Group in  August 
1998 with funding from the Vice Chancellor's Special  Initiative Fund. 
The Group is working in  a broad range of sectors including engineering, construction,  manufacturing, 
fashion textiles. It  has worked with companies  ranging in  size from small to intemational.  It has worked 
with central and local govemment organisations. 
Although Business  Engineering is  particularly critical to large multinational businesses it must be 
remembered that their supply chain  usually includes many small  and medium sized enterprises. The 
Business  Engineering Group has specifically addressed the needs of  these smaller companies to ensure 
that the gains  created are distributed across the whole of  the economy. 
For further information about the Group contact Michael  Riley or David  Brown at: 
The Business  Engineering Group 
Department of Civil  and  Environmental Engineering 
University of Southampton 
Highfield 
Southampton 
SOl7 1BJ 
email  beg@soton.ac.uk 
Tel +44(0) 1703 592134 
Fax +44(0) 1703 594986 
Logistics Systems Dynamics Group 
The Logistics Systems Dynamics  Group has a history of successful  application of Business  Systems 
Engineering in a wide range of market sectors. The Group has developed a family of  genelic reference 
models which  simplify the choice of re-engineering strategies for a given  application. Such  models have 
been successfully applied within  individual  businesses and whole supply chains. 
As well  as the project described in this Handbook the Group is  involved in supply chain  research in the 
automotive sector (with LucasVality and Computer Science Corporation), innovative house building using 
standardised components (with Sussex University and  industrial partners including Willmott Dixon Homes, 
Redland Roofing Systems, Southem Housing Association and  NuAire Ltd.) and new product introduction in 
the aerospace industry (with Rolls Royce, three of its suppliers and  De Montfort University). L  '  • 
f.GlI  -----
Based  on the research  experience described in this Handbook the Group has given many 
presentations at ClB,  BRE and  ClRIA CPN conferences and  seminars,  has been  invited to present work 
on Perception Analysis  of partnering projects by the European Space Agency and  its  Director, Prof. 
Denis Towill, was a member of  the Royal  Academy of Engineering Construction Sector Steering 
Group. 
The Group offers advice and training to industry as  well as  opportunities for undel1aking joint research. 
It supports a number of Masters programmes in the UK and  abroad including three at Cardiff; the 
M.Sc.'s in  Intemational Transport and  in Systems  Engineering,  and the MBA in  Supply Chain 
Management. 
For further information about the Group contact Prof.  D. R.  Towill  or Dr. M.  M.  Naim: 
Logistics  Systems  Dynamics Group 
Department of Maritime Studies & Intemational Transport 
Faculty of Engineering & Environmental Design 
Cardiff University 
P.O.  Box 907 
Cardiff 
CF I  3YP 
UNITED KINGDOM. 
e-mail:  NAIMMM@cardiffac.uk 
tel: + 44 (0)  1222 874271 
fax: + 44 (0)  1222 87430 I 
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